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4. CGCGTCTGAAAACACCTCTAGACTAAGCACAAC 

£ . .latteucci.n.D. &O r Caruthers,h\H. . Telrahe- 
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dron Letters2i. 719 (1980) tC 22 I£ $ tl X t * * * 7. 
*7$^-f F^C^O, SMDNA&ftU (Appl- 
ied Biosysteas^ r ^380B) €fflt»T^/3it//;, 

* *) 9 u*+ vmKtf i #*} %9 U*+ V 

y^*L«>. &CT4DNA 'i A'-fCJ; O 3*S LT, 
yu7*offiJtJ^3 - Kr£-fHC!>~*tSDNA£ 

co-*«DNAi*iRiK©«ja**r4. 

$ KpUC-IISA-CH 2 ) £»iPB5¥&EcoR 1 & 

Cl«l T-5ltri1{tLt^^^fl)77^y V h 
C *l£ ifi2dG>£/£ D N A £T4DNA 'J # — -b* 
tCcfcO&^S-fcT'** $ KpUC-HSA-EH£ft]£ L . 
pUC-HSA-EHr 7*5 K gEcoB I T & II L W 19 L, . 
/< * -r V 7 7 ^ * »J tl * * 7 t ^ - T 5 ' - 'J 

5 ' - AATTCTCG AG 

GACCTCTTA A - 5 * 



©e*d*&jac* xho i isissini^ xho i 
»jy*-tT4DNA v *> ts £ 2 * isuje 7* 

7 * $ KpUC-X-H$A Zttr&Ltz. 

tf a (si a ? 

t Ufa ft 7 ^7* * X A 0) cDNA CD 3 ' A pJJ 15 $ £ 

fr-r « x ctii(HSA-iA> m8H) $ 

EcoR 1 (C J; 0 M ft L T t h lb YS 7 iU 7' 5 S A © 
cDNi**fitoDNA77^ / ^ 
EcoR I «C & >) gjUJfL tz V v X I KpUC18 C & *3 L 
T 7* 7 7. 5 K pUC-HSA- I ' £ & • COr^S 
K pUC-HSA-T ^HindDTWBrtHSA©* 1 ) A 
K?d2JtO*AATAAA >^t^*tt'^5t^077^ 
>^^»T, C n£liind ID fiHTCflin U7 
yt4**7T7*-**T&SLT£a«CD5' 'jyfij 
5 £ P££ L fcpUC-X-HSA (Cl& 4- ii^pUC-X-HSA-A 
r^5 K * ft* L fc . 

4. KpJDB-NeQg)tt33 (Z\ 2BL) 

LTfjiK^nTl^r? A 5 K pJ0B207(7 "7 -> + 



i.) «l|JIILfc. * . NeO [ 7 5 -/ ^ /u 3 •> 
K * * * h 7 y 7. 7 r 7 - -tr 3 ' ( I ) ) ill f £ 
ffl£LTT|?5E*nTl»*7'5X $ KpNEO (7 r * 
■7 >7.) r 7 ^ KpNEO* Hind ID R 

tfEcoR 1 c J; 0 "ffirfift ^$t^©77^> 

EcoR 1 Hind 10 

5 ' -AATTCAACCTTATCTCCAGGCCCCCC 

CTTCCA ATAGAGCTCCCGGCCCTCG A — 5 ' 

Z> — l ) Zf X O Is * + fflftpKEO 

©i;§V^G)77^> ^ h CT40NA »J *' - -b* £ HJ 
^Ta*5*S24JcftLXr7X5 KpNeO-PL £ ^ tz . 
f?!Kr*fjSi^ ij ^ % O U± f- Ktt 5 ' -*32tC 
EcoR ! ttff *«i&?(!£*r 3' -3£0S(CIIindID 
*0a*^r4«*^ flgUKHindnU XhoI&C/ 

S«a I SBtt* ^1-4. (fcoTfiHSer^XS KpNeO 
-PL ttN e Oillc? <0±iftC«ia©lBIPaWK9JWS 
StUu^tr-r^. i*:tC, Z £> ~T ? X ^ KpHeO-PL ^ 
Hind ID &tfBa«H | J; ^ - ffi f 3 ft L . I. 4 Kb 7 7 
^> ^ hit?/;. ^7^^ KpJ0B2O7 ^llind ffl a 
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tfBa.K I C J: O-ttiffftU. 2 i»fif 8Jfi3!tt*& 
tfBSIifilE^lEU 2 ?f^t^t5^^^-77^ 

T4DNA y#-*re«fc*)iftsi-s;:<!:CJ;$r5* 

S KpJDB-NeO£ 

B$ffiAH228t©&fef*; DNA 100/*£ I a i v h 
©Sau3AI£ 3 7 X* 15 ( 200*1 © 

5 0 ■ »Tris-HCt(pH7. 5 ) . 7 ■ HfUCI. . 5 0 .M 
HaC£ . 1 0 *l©0. 5 HEDTA(pH8. 0 ) £ JjD A. . 

^sW-TB (TE : 1 0 ■HTria -IICI (pH 7. 5 ) . 

1 nHEDTA) <fc2 0%-> 9 t&-TE£ffit^ 

1 2 «f Ttt33 Lfc. C©^£©±Ci:£ 
SlSift£ffiJ3L* *<v^*7:/i£©SW41o — ^— £ 
flU** 2 2 Krp.T 1 5 ifrfiiU 1 6 t "CiJ<6Ufc. 
ff^ift* 4#5C-3t*TlZStikfA£fft«» 15kb 
-2 0kb©77^> y ^tCa*C5 Op/© 
3M»tt*h*;9i»?a (pHS.2) *Jtoi. I 



JSKI ¥2-117384 (8) 
«*©x^y-/u£jjn*_ ^ < rfi £ L & , - 2 0 

( I 5 Krp«. 5 $K U) CJ;*), D N A tt££ 
B«Ufc. Cl©i±ft£ 7 0%x?; -/u-c*,fc 

«ECS«L*:. Pi±©i5{*tcJ: 9. 5/*© 
D N A $ f» . 

C ©OKA 1 2 *r ©EMBL3© 7 - i* (Strateiene 

ttM) * &Cf 350a a v h©T4DNA M'-f 
«&) £rHf. 1 6 XT — 6?5ttf5$-ti-fc CE£i£: 
I 0 /J0 5 0«MTris-HCl( P H7. 5). 1 OaNIUCl,, 
1 O.HDTT. I .MATP ) . ±Se£fi5«[ 1 £ ffl H . 
CICA-PACK Plus* y r (Strate*ene.lGP6-P> CJ; 

*K << y e h o . /x- v v - & v <r K £ £ <t fc . 
*©83U 3 Xl0*pfu©. ^RBaP2392 (hsdR 
SHCrk". .It*). supE44. supF58, lacYI, «alK2. 
gal T22. -el Bl. trp R55, (P2) ) 
77-'>'$iU. lOOOpfu (D77-i;$5 040 
P2392 tBfl&Cto*.* 3 7 XT 2 0 ^SJCS* fcJI* 
2. 5 rf ©L- Top- Af arose ( L B Ife { I % K «J 7" 
hV. 0. 5%«I5I*X, 1^ NaC£) t£ 0. 1 % 



7 A' d - * ) i tttc x fi & 9 0 ra © L - 7* U - h 
( L Bi&lfe+ 1. 5 Ct^fc, 
ru-^StiCfflSL, 3 7 tCT-S15ftU, 

Hybond-NO ( 7 t •> + 2. ) *7**o-x3QtC 
SiaC2»»aiLfc. M*7**a-x 
**&IXA<L. 0. 5 N NaOH, 1 MNaCl 

^i$L/;3MM7^U^ - (Wha t»an) Jt C 5 # Kl 
Sv^fc. El£ 0. 5 rt Tris-KCI ( P H7. 2 ). 1. 5 H 
KaCl£«l, fc 3 M M 7 < ^ * -±C# 5 # ft 
HLfc. 2XSSC *Tia*ftn % fflttS*fc. ffi 
tetfcB3«f 7^7 vrta*. UVB3 54L. 
DNA^IKCi^L/;. Z ©&£* ADCliftS^ © 
88KSI«©7 5 y sfeffi J; 9 l 0«SCtBS*r*!S 

esKyfltft^^i&Lfcr o-rA d h <s- atc 

TCT ATC CCA CAA ACT CAA AAA CCT CTT) i ^ 7' 
V ^ A if 4 *> 9 v $ * . RSfti|kift^ 7 y 7 v 
7"^^^. XA8-5 7^;n (s^v^tt) 

$-tt* Intensify screen-£r^C^ - ? 0 tCTS 



gittt^. ^-r 7' >; ^-r -tf- •> 9 > 

U;r7"n/^7-;i/fK y h © T ^ $ i 
0. 100*i/©TMjfi C I 0 aMTris — IICI <pH 7. 5). 

1 o.niuci. ) tc«?su. isc2 o^ra^at 

fc . .!i S n$ 0. 5 * 1 © T M A T * « L . * © 

"3 S 5 a/ € fiHj£ L T ±10 SP2392 

Hi:. SS9 0m(Dru - hex $r7-^^^/i!t 

cr?-^ A-r 7*'}^-f y^r T t>, m - 

7* 7 — ^ £ i # >* -r 7" ^ o - y ^ f!j / c . , + ; 
>* 7- / 7' 7* 7 — ^ * A X V — ;U t* v h © it T A* 
* t *) . 5 0 rf©P2392 Vim^mk. Z 1 XT 

2 0 ^fiai»a LfnUt. «* 2 «2© L B tSlfe. 10 

■ Ki«S0 4 CftDi* 3 7 t T 6 I* ftl fi & -5 »S5 L/c. 
? DD *^i« 1 00 to A * sif^fv^^S** 
-tC^tt^±tC?SGS$*e^. 2.500rp. TS^iS 
'fc L . ± vfl * il . c © ± rif tc 1 0 ' • * — ^ — © 

C©±Yff 800*/CC 100 
p/©5nNaCI *to^. fttC 540 «f © -f V 7" a /< j 



-420- 



-^*J!ni*.J:<**'-2 0TT2 0 # IW I* H L . 
ifi/Ob. &/cttT££ 500*/©7 0%x^/-n,T 
tfct>s 200*1© T E 

i *f C6 OiA y h /pi) © DHasel ( 5 « it ) 
t. 2 *J© 1 HrtcCl»£ Jtra*.. 3 7tT3 O^SiS 

ioo*/©t Eis*a-7 x y -/u^jjn*.* # 

^7- v £ X 5 4t-T6SL/;. 1 2Krp.. 5# 

A ( l : 1 ) T-@ttfflUfc. 

2 0 *l© 3 + F'JU (pll 5. 2 ) £ })D 
£<s>£ 500**© X y" y -;i/£JiO;l.. Jfl^l/T D N 

A$rtS$*/:. &£tifcct?2£7 0%x^y-- 

TECCiSJKLfc. i«*1307T-->- 
DNA*«f**ftfc. to h *l fz m 2 0 ut C „ 2. 2 

iii © i o fsaffEcoR i asiis (as »Naci. o. 5 

MTris-HC! <pH 7. 5 ) , 7 0 -MttgCI.) £ JjO * . I 
*| (5ai y h/^l) ©EcoR [ ( - y # y >*- y ) 
<£: 1 n! © i 0 ag/ei © RNaseA (S i g»a) € JjO *. . 

3 7 "C T 1 ItrelSio $ * fc. 0. 7 %r 
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0 - x SISviMJl £ <f t^* 7Xi£ct*^. D N A /\- v 
Y' £ Hy bond NRC/n v f ^/^fc, D N A 
© t££ L fcllybond-Nj& tt. r 7 — 9 y\ 4 7' *) -f 
-fe"-i/3 ><tI^-©^ft-C^-f7' , J^'f-tr-> 9 

^o— y©?5* X-AD1TUU 8. 4 kb©EcoR ! 7 

£B9©DNAi3tt©5S2 0rf£« ffli£©£{*T 
EcoR I tC <fc *) WML. 0.1%7#n - * y ju 

K%frihT y 7 ?s v b utz. a 4 kbEcoR 
! 7 7 # > y h££C7#n-*8i#£gj9tbL,. 
^ 7 X ? — £ (Cene Clean™. Bio* 101 ?± ) 

1 0^OTEtjJC^aj$*l/;DNA$, EcoR I 
Tffl«tfcpBC19 iiittSlSi* ( 3 0 m P UC19. 
5 0 BrtTrts - HCI (pll 7. 5 ) . 1 0 mfIHgCi 1 0 »HDTT, 

1 ■MATP. 350a - y H4DNA 'J ii — M / 3 0 */ ffi . 
1 6 T . 2 l$r«1) . Slofc 5 ffl>*T*«Jffl 
JM107 ZMKK&Zittz. ^Kfrtft L/c AWS* 
5 0*r/alX-Ca!.5*M!PTC. 5 0rt/a27yf 



a-y£5 0«/if7yf>"J y £ £ £/ 5 © 
L B *S ife K ft L „ 3 7"CT-£i5«L. SJ £ ift 
ft $ * . S-ri//<u-/ 3 y^CiO DNA 

5 0*i©TEu:r3 !I3XiLfcDNA©fl 
5 a/ £EcoR I TtJJIlfi 1(50 -hTris — HCl(pH7. 5). 
7 «rtttgC1 ,,5 0 «HNaC! . I eg / ai RNa se A . 5 * ~ 
y h EcoR 1 /15*i ] . 0. 7 % 7 H a — x Y ;u^5Tv 
ilctt* *t^. 8. 4 kb©EcoR l75/>>hi<pU 

tz 9 a — y pEco 8. 4 ©DNA£tfi£[L* 0.5*?? 
Sau3A!T^^^^?L (50 mMTris-KCI (pll 7. 5 ). 
5 0 .ttNaCl . 7 ■HrtgC 1 1 . 4 a ^ y h Sa u3A I / 1 5 nl 
+ . 3VC 2 i$M ) . 0. 7 % 7 a o - x V* 



CeneClcan^tCtOs DNA^lOit/TEtCSilZL 
C Ba.H 1 TV]|trr t /cpUCU9i i£^Si£^ 

fT ^> /: . 5 a/ UNA ^ EcoR 1 i Hind III "C 9J Wf L b 
© .( 5 A ^ y h EcoR I . b s- y y Hind IQ ) . ^ 
tf6i-yh Sphl Tt7JBilL/:<>©£'ttl't : tLy 
^^^McfATJ^lif fin ite *?^T I. 6 kb©7 

7^>yh.ti^ft:*>^Tii. i.0kb77^> y 

^ <^ n /c 9 a - y % pSau 1. 6©DNA^IE|SSL« 
W T © ^ « K Wl ^ /- . 

DNA 5 wr£ Sna I £ Sac! TWWt/: ( 1 0 >n 
Tris - HCI <pH 7. 5 ) . 2 0 oMXCl . 7 nMHgCI ,. 2 0i 
- y ^ S.a I , 2 0 a ^ v h Sac 1/50*/. 

3 7 t . 2 i$ K3 ) . K io I* 7 ft . 7 * y - - ^ 
o o ;h;^t ll&dJ x 9 J -vuttEtici 0 D N 
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AZMWLtz. D N A i±ifi$ 5 0 <Z> Evo IB ttili 
& ( 5 0 urtTris-HCI (pH8. 0 ) , lOO.HNaC! . 5 ad 
tt«Clt. I 0 an 2- > & A 7* r x 9 J -n>> L, 
fc. fc?-*<Z>*-.*-7*tc:5 0rfCDMBlX3j?fc 

( 4 0«H#fiS(* (pH4. 5 > . IOOaHNaCl . 2 

■«ZnCi,.lO%^y *a-;u) £ A ft * * C E . 
DNAiC 1803. i „ KO E*o ID % 9 U 7 - -b* 

< £ ffl iB ) £ JjD *. * 3 7 -ClZtefrLtz. 
t!3 OiK'i^S^/^tyr'i y'/L, MB»3j 
HOA-jfcf A-^C»Lfc. *yr«J x ^ I* 7 
ft, *lfl)f*-y«65t, 5#«»L. *(C 
3 SOiAv f- 

*U7- ****** 3 7 3 0 5KSSfiUfc. S 
C T E Ttela $ 4ffc 7 * y -;uTli& 

iUL. x*y-/i/itSTDNA*@iRUfc. ©iR 
LfcDNA^ 3 OrfOTECiJLfc, 
2W<DlOX7^V--> 9 y?8t C500»«Tris-HCI 

(pH7.5). lOOaMMgCI lOOartDTT. 1 0 artATP ) 
£ ftO A. * I nl CDT4DNA U A* — -fe* 

(350 a .=.? r/»/) i 
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/: . * 7 0 X IZ T 1 o » r»i £ £ U , 

0. 2 M KCI € 2 Saa 1 £ I 

*/ (j 0 i - r / ) Jjn A. . 3 7 t , 1 1$ I'J) {£ 

Ltt. 

<*£-£3 7tTi§«L. 30i-$jgit$*fc. 

9 a - y «(fts& Lit. fcc* ^^oiecot 
^ * * 0 - y o>— 7 7 - ■>* D N A * IBM I, fc. 
77-^DNAIi, 7 — DEAZA - •>* x * * •> * :> 
-*xy:>y$r* y r (StSS) €Jf]v>. > - * 
- * riucffi^, KW*S*if^* ATGcfc 
*) ±fc- 1 0bp£T£&Ufc*o- y pDE6- 1 0 £ 
\%tz. PDE6-10 CD D N A£235J 1 « DNA£ 
EcoR \ X-fi±m\tL. 100<iCDTECi$#?3itfc. 
C OrSiCE 2 ^ tZ lOOngCD X h o V V 1s — 
(AATTCCTCCAGC) £ Jm A . I 0 *f CD S & H£ * T if IS 
Sfc <* t/c (1 6t, 2 l*H ) . 7 OtCt 1 0 
•#&3«ffl L»JR*5feSS** 1 #rfO a 5 N NaCI . 



5 v r CDEcoR I £JjO;L, 37X3 0^ Pul^ia 
Ltz'ik. Ztitm^Ts *IBEBnvil84€^Vl£n 
S * fc . '^^tt^3a^-A^DNA^sl3^U. 

^ ^ iH 84 U ^ • wOJ: o tZ LTpDE6-10 (Xho)(r 
n^E-^-A-tv V 9 - ) £ ft tz . 

ZtO*** 9 -pOE6-10(Xho) *^ff"rS*IBB 
Escherichia col i rt V 1 1 84 / pDE 6 - 1 0 (Xho) it X 

10311 (FERM P- 1031 1) t LT3F2t$nT^5. 

J- > ^ ( 51 4 Rl) 
PEC0 8. 4 l«*4aivh© Bal I "Cyjffl? L 
( 1 0 nM Tri j-HCl (plI7. 5 ). 7 .rtMgCl, / 
2 0a/. 3 7 X . 1 I* nil ) . ft K . 1 « NaCI £ 3 
*# JlD £ , 4 * - v p O S P h | £ J!jn ^ % I I^fifl 3 7 

tciXiiLfc. Risao. 7 XT *r a - xy^iss; 

if.tt* ft t** lkb©77^>yh£^itIU. Gene 
CleanT D N A £ ffl di L fc. 0iR L /: D N A ^ 4 
Sph I i S.a 1 T9J8lf LfcpUC1184iSttSi£$-fr % 



MVM84€©K«£|ftS*/:. B%K\&9 a-yfrS, 
D N A £ M I, . 77^y yh0lfA$n/:^D 
- ^ £ L /c . C CD D N A^IHSSU. ] tfDKA * 
Sph I &tfHindD T W«r L ( 1 X EcoR I lit tf j ft . 
4 a. i y h Sph 1 . 1 2 J- - v h Hind ID ) . 1. 2 
X7*'a-ay/u:S3ikM£iTti* 0.33kb7 7^' 
^ ItCene ClcantCd;*) DNA 
£MliiS Lfc. wH^. 7"-5 ^ 5 KpnuTV-PLl ^ 
Hind IB &tf Sph I IZ J; 0 -ffihKt L T ft £ ft*: 

5. 7 kb7 ^ ^ > x h 5 o net astasia {^sis® 

SIS ft. «Jg 7vt* 

>V ^-£^C*L -7"u — [- (L*aap7"U — Y ) ±T 
3a^-^^nX$Ht/c. 3Di-J;*)DNA^jj!| 
MPRiS#*^ffiCJ:0»ADNA*a-c, g 
&!)tt«77^> y h*M*A$ft/;^ a - y %\\\ 
tz. -eco^n->^.^DNA^iJ353L^ * © 0. 5 
**£HindID?y]0rU/.:. 7 0'C5^«?aLT.iK 
±CCf^L, I pi CD 1 artdXTP (dATP . dCTP. dCTP . 
dTTP*«>* 1 .H$ts) . i 2 y r CD D N A # 



--I22- 



»; > v --tf (K I enow 7 7 / y r) C^rSiS) £ 
Jn a. * 3 7 t?3 O^Fulffiiai/;. 7 x / - /u • 

tt&2£**:. D N A£ I 0 **© I X 7 -f V*- > * 
X iS C iS l* * 350m(i©T4DNA ' ) tf - -tf £ Jjn X. . 
1 6tT-^§aLfc. 7 0 t T 1 0 ^Polte® 
'J Q.5MNaCI £ 1. 2 *f . 

Hind m * 1 2 a y h Jjn *. , 3 TCT 3 0 # H & 

SL/i. :n^i\ *ias j«io7^ ^srf£«5 $ 

•frfc. L-a«p /U- hlZfcfoZtltzi o ~ - © — 
SB^L-a-p ffi{*ttift(L-a.pr U- r * * 31 * [ft 

£SJ333L. Hi nd m -9- >f h *<5fe*>Afc 4>©*»fc. 
DNA^iSSL, 0. 5 «rOKA £ 4 a ~ v r ©Ba.H 
I . 1 2 HM4© Sph I T WRfi Lfc C i 0 «flTris ■ 
IIC 1 (pH7. 5), 150«HNaCl . 7 mMrteCl « ) . 1. 4 
% 7 H a - * Y JlslZsZxJkthT . 0.34kb©DNA7 
? ? / y r £ Gene Clean? D N A £ I 0 

<iCDT EC0IKL/;. 3 0ng©pAT153£. 

Ba.H I &tf Sph ! "CVJBr LTftfc a 5 kb7 5 ^> 
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y h <t ? ii K lo $ * fc . 

ru - h 3 v~-$:J&f$.Zittz. D a i - © - 

"9 D N iSKL, 0.42kb© * 4 X©Ba«H I - 
Sal I XTfiffifb& (DNA77^ > Y) Z A. 
S*o-y£$*<l,fc. ^^n/:DNA0.5«^ 
Ba-HI&tfSal lT9]|)j(,, 1. 4 % 7 # o - * y 
A'ttSl&tJltCcfc'?. 0.42kb7 7 ^> X r £#>5il 
Cene CleanC «k f} 5 jrl © T E tC @0 L fc. C tl £ , 
Ba.H I - Sal I T 9J 8fi L I 0n*©pUC-119 t ill 
t$£££*/c. Kfcfc 1 AfllSEttV1184 
* B « » * * . XCru-KI^ a o ^ - 
£ IB J3c $ . 9&©3o-»J;*), D N A £ ifl 
32 L . 757 , >yr©tfA$ftfc *>©£{:*£ (pUC 
-ATE ; 9 — X % — 9 — i3 -fc y h .^99-) . 

c o^-^r 9 -puc-ate £ r * AMSII 

Escherichia col i MV II 84 (pUC- ATE) it X SI 15 f-tf 
!%&±1hX&tiLfiWfZmiZ.ll3lXWmi5& 10310*} 
(FERrtP- 10310) iL'CHfJE^nTt^. 



7a%-?-*-bv r £ ^ -pDE6-10(Xho> 
0. 5 ^^HindlDJ&Cf Xho I TWefiU. 0. 7 % 7 # 
a-7.yn/3L2\&$JjlCJ:*) 1. 6 kb© 7 7 ^ > y r 
£#?&Ltz. pJDB-NeoO. 5 « £Hind ID £ tf 

xho i "cyjpjiL* 8kb7 7 ^> y k ^^ait/c. 

£ it IS L AASGSJJU07 tc $ A L . 7n'->'j 

■!U77^ > J* £ iltS L, fc CpAHC- 10-Neo) . 
pJDB-NeoO. 5 «$Ba.H I & tf $a I I T W Wr L • 
8 kb© 7 7 > y h $ tfitl L /c. — » I pt © 
pUC-ATE ^Banll | j& tf Sal I T 93 t*Jr U . 0.42kb© 

75/> y F«»atfc. Pi # * iSL ts u . JiSc $ 
ftfcrsasKicfc*) AISiaJ»i07 *JBB«W$ 
-t*: . 7 > fc" •> U y ffl ft a a i — £ ft . C tl ^ © 

pJDB-Keo-A TE # L T Z t £ 11 «> fz . pJOB 
-Keo-ATEO. 5 nr^HindlS &tf XholTVJBAU. 
8kb07 7 ^> '/hSi-U. - 77, pDE-6 - 10 (Xho) 



<fc 0 . 1. 6 kb © II i nd ID - Xho 1 7 7 ^ > ^ h ^ [§1 
iR L tz. m % % X*£ t . JBiSS*if:r7X$ K *C 
J: 0 ^IfitSJrtl07 ifefl$H«lft 7n'>'j 
yiSlil3D--©DNA^ira^. 0(^©r-7^>. 

K (pAH6- 10-Neo- ATE) £ L T V »i ^ 0 - y ^ ^ 
O It /c . 

.Z <b*<$ 9 — -fc&tffaABBffi Escherichi a 
col i JMl07/pAllC-10-Neo-ATE I J X 55 & ft K & 'Jl 

to x m K w 0! & >7r tc (a x m ^ -v. \ 0309* (feh« 

F- 10309) <t LT *uVi£$ tit 

Xi£JO_. ^oir n; v © it a c sn g 1a ) 

115 Sfi © I* C U T 213 » U . N c O a <c 7- © ± 
CADH7'nt-^-{rf|L, * LTN e O Jflln 
?©TifitCADU:7 - 5 ^-^-HtirvX 
5 KpAHG- 10-Neo- ATE £ X ho I & tf Ba »H I C ^ 0 
— iR tfi it "I" 4 Z t (C & *) N c Oafr^/J^i^n 
* *< ^ ^ - 7 7 ^ > v \ Z iV f tz. llii Jj . t h ifn rfl 

7^7'5VA ©cONA^ -g- V\ T "/ v * 5 KpUC-X- 
HSA-A ( 3 ) ^ Xho I &tf Ra«H I Tr-flrtfi 
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7^/5 y A CD c D N A & t>* # »J A^ttfti??/ 
> y ^llfc. C ft £> £ T4 DNA 'J # - ** C ^ 0 il 
iST-SCiCtO. £#7*7 A * KpJDB-ADH-HSA 
- A £ ft fc . 

;(0r7XS K £ £ *T f £ 6* gt Saccharowvces 
cerevisiae A H22 /p JOB- ADH - H S A - A « X £ 15 ffi R 

&£i&x£tj^£*&mtctax&ffi3?3* 10307^ 

(FERrt P- 10307) t LT3Ft££ftT^£. 

jytetl. fefflr 3 * s kc* sMiam ±g> 

m g fr 1ft 

% 91 7" 7 x $ KC^aWSnaJBHtcntta* 
ft C l* B * £ 9K (£6*<tX3Sl3 . 630-637 

(1985)) (OKURifcCltl*, *L»ftLfc*ttC 

* -» t ?t -» fc . t r y p d »& ife ( 2 k # y *< r h 

y(Difco) . 1 %M0tx * 7. (Dtfco) . 2%$Ou 
Zl-X) 5rfgAH22«: (HATa, I eu2-3. Ieu2- 1 12, 
his4-5i9.Can I ) CO Y P D IS ife tZ <fc * - % & ft 
0. 1 «£ £ ;jH * 3 0 *C T #J 4 «* RH ( HS IS A« 0 D 600 
TO. 5 K i* r * £ ? ) tS £B *S S £ *T . 4tT 

2,ooor P «, 5 #r u i©ifl4>£fi ^mra ey*** 
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5. 0 »i CD 0. 1 HLiSCNtC« £ O . *<Di5l.5rf4 
#UZ 2,000rpa. 5 # M X fc « 10. 000rp« . 1 

^TulOiS^T &IS L tz. ft h ftfcGBi*£2flUSCN 
t0*/. 5 0 %PEG4004 4 f ; 

C 1 0rfCDDNA?§?fl[ (5-1 0 <tO D N A$ t 

v) 3 o x r-»«a-r s. *gd*»£& 

gla2©Z«a^S7^^j!)fl^^5<*';i/rv^X* 
**-iCTi5Z2TS. ftC2.000r P ». 5 # Bfl * tc 
tllO.OOOrp. . 1 'AMCO&frZ'n I,*, ft «b ft*: in 
«t£ 1 00 *// O i>£ 3 a? S? 7K g ?| ?i iS L . i2!Kffl03£ 
^ IS 1ft (SDlglft: 2 0«/ri7f^vSi56JJa, 
2 0«/oi7/u+'^yl2KiS. 2 0«r/«e>^* 
2 0 t A * s? ^ 20w/«2 

h *) 7 t 7 r V * 2 0«/rf<ir>iK 30w/ 
rf-f V o -( •> 30 Pf/rfE&E'J *>* 3 0 
j/r/«£*-n->y v 5 0«r/«£7a.-^77J.y* 

!50i«/a2/v'J X. 0. 15% 7 5 J KT^t -f - X V 
^J. n yy.~;_* (Qi fco) . 0. 5%JSK7^^ 
- O A s 2Xf *X Fo-xiCl. 5 % CD 35 £ )J0 



S D 19 Ife 5 «£ tC « 'S b . 2BH3 0tTfiS»»« 
U/c. 2.000 r pa 5 tflBU 4 X T 0 iB <f> £ <fc 0 ill 
C3 L, . iSW:$0. 5rfO 1 Mv^f h-;u^»5?iS 
U . id *fc » , ffl{i:H.5«£0 1Mv;i/fh-/i/, 
0. 400«/»iCD 
<M t ') I - ^ <Zy<tolyase-100T*£<l:^X3l) £ 
nJ«i5U/;. 3 0 X T 3 0 Efflfftifc L X 
7 * a X h <2.000rp«» 5 # Itf ) t T 

100*J CD*3?3E I (50i«^3-X, 10 
o .1 E 0 T A , 2 5 BMTris • HCI (pH8.0)) IZ ft " S3 
AtC 200^©i8?&D ( 0. 2 SNaOH, I %SUS) ^ ^a^. . 
J: < iR ^ L fc ft . ikllCS^ II!! liJcSL,/:. ! 50 pi 

i o ^ruirAH l/,:^. is,ooorp. . 5#k;u it 

T © iS dl* £ it t"f -b Sr L ^ - 7' g ^ 
L/c. ^a<D7x^-;i//^aa*;i/i t (1 : ] 
?2^« ) ^^aA.i» L < ISI* ifi^ ( I2.000r P . . 

750 fl/ <D x ^ y — /u i ;u -r v ^ x 5 -t - ^ ffl 
C*T«t < I5.000rp. . 5 ft W 



ifi ^ L . 'ft h n /c & g 0. 5 *2 CD 7 0 % x * y - 
iu * In it * ;u y v ^ 7, 5 + * - 4 JB t» T IR a L» 
tt, lS.OOOrp.. 5 ^ruTcoa^Tttft*Isl»RL^. 
C CD D N ACDct'i5'£Jl£4 , Ti?£E0£J£ fee 
3 0WCDTEffitfifcC&*7Ufc. m5 KpJDB 
-AOII-HSA-A^ ^t*AH22CD^H^HJ^ h ft £ ft fc 
D N A tSu"^ ^?lfr*^ ( ^ ^ ll'Hind 0 t Xho I , 
EcoH I . Qaalt ! . Sa 1 I ^ ) 8i ^ /: ti . 81 £ 

£ 7 # t3 - % r i\* ?1 % Ik flj . ^'ir^uru' 
© f a ia * nt a u fc . 

a^j (-y>7ia) 

SO (-Leu) JSlfe±^^U/c«l-CD30i-^5. 0 
«£CDSf^^S0(-Leu)i&lfetC«iiS Us 3 0X^28 
ru1DRtaig« t . 0D fc .. 2. 0 tC tt fc 1% * T 

£ $ CD 0. 1 «£ £ 5. 0 a£ CD Y P D IS Ife C jjU . C 
ft£2 4»*ru13 O'CT, OD • • • 3. 0 *Z U Z -g. 

TlSftUfc. »gfiift*5.000rp«, 1 0^P»3. 4 *C 
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©9 9%i^;-/^iiii, fg£Lfc&3 0#fi3 

4tCCJftaUfc. 12.000rp. . 1 0 #fik 4 
tT&^L* fctfcfe£i#fc. C©itfcfc£ 100,/ 
© 1 xo-f^ y^(Loadini) ( 5 % 2 - 

/il/*rn;;»;K 0.0025^7' a * 7 x J - 
)U-/J\,-^ 2 %SDS. 0.025H Tris-HCI . 8%/ 
y-bo-;u) CrSWU. *©->51 0Af£?I&ft 
V" A/ (SDS-#'J7^U75 K ¥ i> : 4 ~ 

2 0%«a:ijKy;u8 4 («) x9o (3$ $ ) x 

1.0 (J£*) (tttittln) ) CffiJS LTtftff L*. 

« ti ik « ffi tlx « (0.025H Tris-HCKpHa 4 ) . 
0.192M y 'J > > s 0. 1 %SDS ) 6 0 -A 

©£Ht£T 6 0 »|5SMT-»fc. I51I*Ctfc*J[iL/c^- 

* - tipPQ »J (53*7-914.400) . Mi 7" 

* y 4 y t t:*- (#* 921.500) . KttJtt*IS9 

* (# * 931. 000) . (#7 9 
45.000) , ^ ^ dH r» 7 tu-f * V (#^966.200) . 
*X*'J5--fe"B (#^ 992.500) <£TBI0-RAD 
*£33) Tfcofc. *kftt*T». TSfcCfcn? -7 •> 
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- - 7 r »J 'J 7 V V • 7* - <fc *) 34 fe L . * fc tt 

iUTtc^-r^otc^xA^yyov-r^ y ^ & & 

S>rlorius O * 5 K 7 << 7 a v 9 - £ Jfl ^ T 

iFntfl,o-X7^^ - (B!0- RAD & ) C J£ 
L/c. 7 * 9 - £ . 1 i# fill > * / - cc ifi L tz 
5 #M 2 5 ■HTris-HCI<pH10.4) /20%/ 
9 J - n> & L ikihY >i> £ ® % Z * tz . :na 
KtStlitfU &tf 2 0 > ;;-/^tC-0.3n Tris 
-HC1 (pHtO.O) <h 2 5 urtTris -IIC1 (pH9. 4 ) / 
4 0ili6 - 7 W - n - *ro y K ^ C!) 13! t: 

6 V ©KBE^ft 1. 5 I* IB! * 1* fc » * 7**9- 

* =7 * V t^U Z 0 «HTris - IICUpH 7. 5 ) 
/500.H HaC £ (TBS) ifcift * T 3 7 T v 1 1$ HI] & 
i2 t fc& TBS/0. 05%Tween -20* T 5 # TO WIST 

* C £ iZ <fc *) -* - j< - £ rk ft L tz . & K f/C t h ifiL 

to 7 ;u r 5 v <r 4-* rft it ( * v * It ) £ l % 

7f^tt'TBST 2.000(5tc:?&^UA:7?;?St 
4 0«fi^T^-^<-^Sffl-Cl!»iJ5i2UA:. -< - 



'<-£0.05%©T«een-20£ £ C TBS (pll 7. 5 (T-TBS ) 

t s anntfiffi l/c. c©&tt£<>7 

•>/-t'TflaLfc^la^*l g C lit . 
BIO- RAD •£ 1 ^t'rJ-^ft'TB ST 

3 . 000<5 tC $ « t ?5? ft 4 0 AC * T ^ - ,n* - £ £ 

&t i if Rntsat*:. t-tbs t 5 #nnro 2 

0^«tC>*T B ST S 'A Till I 0±yi©J; ; 3tcife^L 
/c . 3I^OK (HSA) OlUtt^-Mat 
7 Y —J\> 3 0b«£ 1 0 n2 © > ^ / — ^ tC ?S O 
iStttTBS 50a£. 3 0 % ig £5 « 3 0 el £ Hi -tf 

S??KT?&(RriC<!:t:J:*)f7±$^/:. 
7E|{C^-r.Ei't». (A) ttSDS-#')7^»] 
^7 S V *f * *3 fJl © tfe O -r > - • 7* 'J V 7 X 
h . 7';u-T^feU/c{>©Tft*}. £{RIA<#7-[ft 

-^-*-T*®^«ftTffi*fe • h db 

vfl 7 ;u 7' 5 v £ $ V 2* © IS 5ft T *) , ( B ) tt 
SDS-#')7^U75 K y JU ^ 51 ^ © <i % 
x x 9 V 7' a v x * y ^ £ tr (it t h iJa Til 7 ;u 



-f 3 y IK ^ t %& £ $ . b h *mi i-,7 7 ;u 7' $ y Bi 
Z07 v <r / y h^1*^^c^feL/c^©Tfc^ 
T. £«4<»HfcLTHIi'/:M8t Uto iff 7 ;u 7 
3 y T 6 M *«B* tt T 5 4 • ^ ?iB $ #i fc t Mb fS 7 
;i/ 7' 5 y * ^ f !X « c o t» T © IS 5fc T * 5 . 

A» m 171 flg ^ ffi t Mh -ft 7 ;u y S y A 

7 7* $ y a t © 4- ^ y- m i^ » n 
( I ) iLiit 

filf m m *s ^ is «t o m u tz n: r?; t k na 7 ^ 7* 

5 VAUfl^ 2 - / /UA7' H - ^Ti3 7tL, 
*LTSDSfeffl€JSSLfcf4C S D S t|i 1 2 ?^ 
A^30J«D# I )7^U75 V cC i.2 ^ K V* ;u 
j£iin U . Lact»»l i.U.K. (1970).Vaiurc.227.680 - C35 

c ae a © ^ ft- t 7\ * a $ f t -> . tj> -7- a a «* £ 

LT*X*B (5> iPH94. 000) , qrAHti-T >U7' I 

y (^?- a 67. 000) . */v/u-/sy (^^M 
43.000) . &fi8ffiL*£fi»& (5^9 30.000) . A 

a v ! J r •> y -f y t t*>? - (#?£20,ooo) 

v O \ 7 iVf \ V (^79 1 4.400) ^liilfl 9 
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-7 ■> - • 7 'J?n • 7'^-!fefet:J;^fi?r 
CD&dJ£fTo fc. t h jfcvffJ; *) t&322 miS© 

^Ait Hkffl*»6ttHS<ifct Hi « 7 ^ y 
*yti. 4 feCHi;»ttBE*^U. #*H67.000 

t a -» fc . ® *s & £ m i 2 ei k * * . 

( 2 ) ttfr(tt#*Ji 
[HativeV* ;H2 5likJJ!i ) 

$yAtta£*CD*;£. iKtHi;i2?<*^ 

*<S D S £RftV*fcy/b(CiSJjDL* SDS^l^; 
± se © & f* 1 11 ikttl £ Vt o . ISflHOAyK 
£ * ^7y-.rvi7yh • r^-Jfefet:.);-? 
TttdSLfc. t Mfc/ftJ; *) ttS4*n*:ffiBR©t b 
dHM7/uy3y*«j|ttUTHi*cikftL, 
©>i£E# t nm^T^y s y a ai*«&y 

<D#fl)£ IfcttLfc. S D S £ ft l> £ Va i i veV 
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t nfo ft) «fc $ ft &! $ ft fc t h jfli 
M7iU7*$y*y-y-tHi;JiHJi**ufc. :® 
fc&£3& l 3 lc,Tt. 

*«*tt«*ftH\ L K B &32A.pboline PAC 
Plate plfBffl 1 5 - 9. 5 £ fflfrt* ^ - * 7 

>\s iz& z it -> tz . ^is*a*»tuT. pi 

-r-* - ; C - 7 4 3 >7 -=• y (pl4.75.4.85K 
7 X 'J y ( p!5.65> % MJ7 )V* a 7 -ir * 5 * 
^ob*y (7**pI5.9K $*^oby (7*?. pi 
6.45) , \ * f y {f?-7^ P 17.3K < * ? a 
t" y (£>"?* pI8.3)&tf*r?oAC (pi 10.6) 
£{£ffl Lfc. «affi!iiE«t H-ffl7;u7'S v 
A tt. t h dL ft ft* 6 iff 93 $ ft/c b h tflft 7^7'$ 
y £ |5]USCpI4.9 ©i3?/< y K <S:pI4.7.4.65CD ~ 
* cd t 4 * - /< y K c #ffl L . 
c 0 *$ £ £ 35 1 4®tc^r. 
( 3 )-feB ft»Wttff 

ftEEfc£tft£^ Ouchterlony , Q. Progr, Allergy. 



6 (1962)30. CSfi«O^^T?f o fc. ttRttj^Jfi 

a&a*s*TKHejr*iT-» 

7* 'J n 7 y r • r^-cj: f) tt»«®»fe*fT-» 
fc. ffl^fcttifiliflUt* Cappel & <fc *) A^l/fc^f 
+* fa - b HM7^^s y ffi iH Yflf & cf ^ iu • 7 »j 
-x tt-b h jIil iff 7 * 7* $ y lit Ha ft 
0>-8Sf-Cfc*. £5&®Kito«|£fl|^fci3£? 
6. fi*#85M£E&t h ifirtf 7 >u7 $ y A ti b h 
»i»J:DIJS*hfcb h A -ft 7 ;u 7' $ y <t a £ 
Cr££L*i±Ki*£J&tftL. C OJSihZ ttlfffiStl 
C *f It * ft ff 0> iS t'tt * £ ft V ~> fc . $$ £ £ ST. 
1 5BC*T. 

( 4 ) 7 * ^ EWH? 5 j KEflft? 

M&09£l±E7ftb h da vff 7 7* $ y A 100«£ 
ffl 7 T v < K ft M £ |fl ifc 7* 

a r -f y ? x y * - 477AC <fc *j . lul *i © v ^ 
*7/^Ctt-,T7 5 y Kfie^<OifcS£if * 

A:pi*|, 3 2*ifl)CliiST7 Ufi»?i*<H 
T'C(Z9B#Oj6%bhifli?ff7;u7'Sy€E) 



7 5/ jfeai^3 2S@lt07U P5K5f! t % 
ic-ftLto/;. 7 $ y £-j34M7 § y tta>@4z 
* X 0 s ffl V /c « b°o tt . *tt<i 6 9 3 XI*7? 

(SI/aiajt^EStt Hb yfl 7 7* 5 y A07 S; 

7 S / I^K Jlj tiAsp-Alo-His-Lys- Scr-Glu- 
i • 

Val-Ala-His-Arg-Phe-Lys-Asp-Leu-Cly-Clu-Glu- 

l e 

Asn- Phe-Lys- Ala- leu-Val- Leu - lie-Ala- Phc-Ala- 
C I n- Tyr- Leu- C I n 
( 5 ) HPLChOfl* 

Y - * 4 ± •> At J* X ft 31 L30A * /« U — •> » y •> 
^rJ.£(li^)L. Aquaporc 8P-300 (2.1 
ul.O X30oa) C Jt .,T#*ll£fT-9fc. A 7 

0. 1 % 1- »; 7/u* Di»HT¥»i/b£?T^. 

O r3 IB U . 0. 1 % r y 7 ;v it a ft fiT £ ^ C 7 -Ir F 

- Mi /u O « jffi J8 dj r£ CCJ: ^ T If -» /; . tfi ffi 
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fcjKli. 7t ^HJ^iflEOX*^ 100% £T 
©£&&&£!&£ 4 5 # El © M T J£ Jfc T * C £ C 
i^Tlf o/c. C©I*©&iiti 200^/«in T $> 

frh tff 93 $ ft fc t nfc vft 7 ^ 7' $ '^f-n/i 
7 iir^fiUfifr^o 1 ©jscfc^THM 

H-Otfl^f-^Htil^, no ©7 ^7*$ 
o tz. 

c © £ £ m l 6 EI k * r . 0*. Atit nfr 
?ft £ 0 fflSi £ nfc t h 7 ;u7* 5 v. Btifim 
Bgj££IE7S t h jSlyB7 *7* 5 V A, * L T C ti t 
Hlil-HI**t h Illl7ft7^7* 5 x£6*&i££IEttfc 
h jfiL ft 7 ^ 7* 5 yAi®?ft^^Oi£ta* ? ± 2 ° 
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( , N 4 y a ± ■> 7 /< $ H \ 9v-?\7= ? 7a-} 

ftflJift32SCL-6A.LC-6A:> 'J - X •> * r ^ £ i£ ft L . 
JfcE£ttI£33i3#»#tfrfl]^ -f Fo4->7a^ 
4 h * 7 i.TAPS-020810 ( 7. 5 m l.DXlOcn) C 

/0.05X7 sMt* m; $ o. 3« v ^fiaiaai 

ft / 0.05% 7 sMfc t K 'J $ i*^©£l*a££^K£ 
#&<&£DEAE-Sepharose CI - 6B *? & K3 L /c t> © £ * 

4 05tftaft©K$aBJTff&nfc±w*. * ^ ^ 

6 0 HffifUOKSTttia***: *>©£ fflv*/c. ft* 
» £ 4 IE & t H ifiL vfi 7 ;u 7' 5 y A 0 t* - 9 © vS iU 

iDMS^fct h ifii ffl 7 ^ 7* 5 x © id tii ^ m t 
-fttti^;. 1/ ^ •? T x -f K o * > 7 /< 9 

t him iff 7 Ji* 7 5 X A 1* . thtfl ft **©*>©£ 



ttiBa^s. But h a ?a * © tt as nmv*7 
7 4 - a> ti JR € * 1" . 

S^jaLL. frflgfc h fa vfi 7 ;i/7' $ vacDna^^^ 
?o-y©xi?'j-~y^ ( m 8 a ) 
Eft t h Ifiirff7;uy $ y AcDNA€*t/* o - y 
© 7* 7 - o /n 4 7' -f -fe" - •> 3 ^ c J; * * 2 y 

— y 9' 0) tz «>#SCL0NTECII?i © A g 1 1 1 £ ^ ? * 
-£LTftfi£$ft/ct HFcOKA?-f 7 7 ! J < - * 
flufc. lgill'ffllfli*7 r -***»B YI090 
^itLTS!&a, J£ 51 1£ Ift 7* 7 - H 5. S 

DNA^yy^?^^ - ( Anershan flHy bo- 
nd — N) C |£ L tz&* s 1 P 31 tt H 7C £ T !5 L 
tz£fo* 'i ? <f *0 \s* * K3?«l(ifc«§il£ 1 0 T 

L/C { Benton£tfDavis Science 196 . 180-182 
(1977)). Z © 3 15 © 7 a - 7* If & * Lawn h 
[Nucleic Acids Res J_ . 61 03 - 61 1 4 ( 198 1 ) ) C 



^otlB'^n/ct h III -ft 7 #1/ 7' 5 y cDN A © ffi f I) 
©0^5' I^WliRtfl^ (»SRB3tt© ATC a K y 
1 2»^U*^K±a^bATC3K^©B9 
KST®»#) iSfl2J?*pBJ^c(7Sy 

m;S©>f-^^^3 Fyrtt*)5ATCi»i9S 

@©7$yKo^->x ; &3-Kr5 2&^') 

© (USA - 1 ) . 248« 3 © / U ■> > 6 260Tr 
g©o-f->y£3-Kr*(>© (hsa - 2 ) . 3£r> 

Ul 576 ft 0 © ') Vfrh * n> H; + i/ ^ it; vfi 585 ft 

a © n a ■>y*3-Kr&sB*t**tcat< 6 ^ 

^ utf KA^lii 3 ' - # HI SR M « £ * <> © 

(hsa- 3) iisiutt5Ccft5- cn^©ro-7* 

©fflaKM* 35 9 HC;nr. Z © 7' a - 7' © ^ f£ 
(1 6 a D N A •> v -fc * *r - tc «fc *) n* ^ . SS ti 
( r - 5 l P ) ATPMI^ntf K+t-t' 
€ffl^T{T-» fc. HSA - 2 TPS 11© ■> ^ t 
TLtz 200(0 © gtl 1 ^ o - y © o S 4 fl8 © ^ o — 
y**£DNA£iH52 ( Blattner Science 202 . 
1279- 1284 (1978) ) Z tl £ EcoR 1 "C ffl it L . 

iff ftUu © * *>' - y 7" u v I- * HSA - 2 7* o - 7* <b 



-127- 



>n 4 7" 'J 4 X 3 * tz (Sou t hern. J.rtol . Biol'. 

503 - 517 (1975) ) . /* -f 7* <J 9" < X L tz 7 y 
/ v \* it 2 r> ® 9 a - v c> \% h & * 1. 8Kb. 
1. 4 Kb . 1. 3Kb0&$TJb->fc» d 0 o B I. 8 Kb 
£ 1. 3KbOfigf <577^> ^ r £pUC 19-^^^- 
tC^-7'^D-jiy/Lfc. ;o^7^d-.^ 

HSA-li HSA- 3 £ 7*P-7*<t UT3 a ^ 
-A-(/'j^f-.->, y (Crunstein fcitf 
Hogness Proc. Natl. Acad. Sci. USA 72 .3961-3965 
(1975) ) Ci^^'i-yLfc. C eDfcJfc HS A — 
3 © * C /\ -< 7" V ^ <f Xt^D-^i j til (HSA 

I - A ) *< & & *l fc # C©^o-y©^|jfiDNA 

• pi 9 RF-DNA JiKfc U ^ftt^n^f 
K ^ — 5 * — •> 9 V'Xk (Sanger, F..Nicklcn,S.& 
<fc t/Coulson. A. R. Proc. Natl. Acad . Sc i . USA 74, 
5463 - 5467 (1977)) £«fc *)S2SffiJ(l£i&£L,*:. 
HSA- 2 £7* o-y £ LTfT I 0 n 
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OV^T HSA — 1 £7"d — 7*£LTf?C/7" , 7 — £/\ 
/'J^Wt^-ys y^fft»> 1 AS CD ffi tt <D •> ^ 
^^^2fA.4^D-y ig til (HSA- 0 ) 
;n*^77->'DN A £ 333} L EcoR i nUtfttc 
O T HSA- l*7*o-7'iUfflt^f-XA 

-r 7 «J -f ** — * ■ y *fr^ 1. 25Kb CD7 ? ? / y 

r (HSA - fl ) ^ro-T'i/NO'^'fXri: 

-fr**S'3*U*f-K s X £ T * 

St^/:. HSA- D it HSA- 3 f a - y' tit^^L 

ttfr^tz. Z CD IS & HS A - D (1 /U * 4 > )V £ fig 

i!!!*3-Kl-*B#*** HSA I -Atffc HlQfflf 

£ * £ * £ 304SSOt>) y$3-KT*3 
(TCA) *«HK»±3 KV©*/x - -iU3 K X 
TCAt:aj{l;Ltt^;iA<i5^ 0 ^ ( CtD2^ 
©DNA77/> y h ©&][l(5l$ifeBI£3& 8 EIk 
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(1) (2) 



HSA-1 S'- AAGGGAAATAAAGGTTACCCACTTCATTGTGCCAAAGGC - * 
5'-#fBKgU*-Metl -Leu 9 *C«^-fig« 



HSA-2 5'- AAGGTCCGCCCTGTCATCAGCACATTCAAGCAGATCTCC -3' 
G*y 248 -Leu 260 ICffl£-f Atf* 




HSA-3 5'- TAGATGTTATAAGCCTAAGGCAGCTTGACTTGCAGCAAC - 3' 

V*£ 576 - Leu 585 - 3' ftlSKtfttfCffl^ -f^ffiJtf 
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r> In 




*i? 2*5 Lys Ser Glu Val Ala His Arg Phe Lys As P Leu G1 V Glu Glu as " P*e L y« Ala Leu Val Leu He 
GAT GCA CAC AAG AGT GAG GTT GCT CAT CGG TTT AAA GAT TTG GGA GAA GAA AAT TTC AAA GCC TTG GTG TTG ATT 

Ala Phe Ala Gin Tyr Leu Gin Gin Cys Pro Phe Glu Asp His Val Lys Leu Val Asn Glu Val Thr Glu Phe Ala 
GCC TTT GCT CAG TAT CTT CAG CAG TGT CCA TTT GAA GAT CAT GTA AAA TTA GTG AAT GAA GTA ACT GAA TTT CCA. 

»fj 1™ Zlt ~H ii* Asp Glu Ser Ala Glu Asn Cys Asp Lys Ser Leu His Thr Leu phe C1 V As P Lys Leu Cys 
AAA ACA TGT GTT GCT GAT GAG TCA GCT GAA AAT TGT GAC AAA TCA CTT CAT ACC CTT TTT GGA GAC AAA TTA TGC 

Vnl Yii ii? T !l r Leu Arg Glu Thr Tyr Gl y Glu Met Ala As P c ys c ys Ala Lys Gin Glu Pro Glu Arg Asn GlS 
ACA GTT GCA ACT CTT CGT GAA ACC TAT GGT GAA ATC GCT GAC TGC TGT GCA AAA CAA GAA CCT GAG ACA AAT GAA 



Cys Phe Leu Gin His Lys Asp Asp Asn Pro Asn Leu Pro Arg Leu Val Arg Pro Glu Val Asp Val Met Cvs Thr 
TGC TTC TTG CAA CAC AAA GAT GAC AAC CCA AAC CTC CCC CGA TTG GTG AGA CCA GAG GTT GAT GTG ATG TGC ACT 



rrl ™ ?if A f" SJS Til 1 PhS LCU LyS LyS Tyr Leu Tyr Clu Ile Ala Ar * Ar * His Pro T y r phe Tyr 

GCT TTT CAT GAC AAT GAA GAG ACA TTT TTC AAA AAA TAC TTA TAT GAA ATT GCC AGA AGA CAT CCT TAC TTT TAT 

rrr rJ2 «U J£S ^22 i~Z £i* LyS ^ TyX LyS Al * Al * Phe Thr Glu C y s <*» Gln Ala Ala As P Ala 

GCC CCG GAA CTC CTT TTC TTT GCT AAA AGC TAT AAA GCT GCT TTT ACA GAA TGT TGC CAA GCT GCT GAT AAA GCT 

A * a S y ? Jf? ll° Ly * Leu Asp Glu Leu Arg As P G l" Cly Lys Ala Ser Ser Ala Lys Gin Arg Leu Lys ell 

GCC TGC CTG TTG CCA AAG CTC CAT GAA CTT CGG GAT GAA GGC AAG GCT TCG TCT GCC AAA CAG AGA CTC AAG TGT 
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Ala Ser Leu Gin Lys Phe Gly Glu Arg Ala Phe Lys Ala Trp Ala Val Ala Arg Leu Ser Gin Arg Phe Pro Lys 
GCC ACT CTC CAA AAA TTT GGA CAA AGA GCT TTC AAA GCA TGG GCA GTA GOT CGC CTG AGC CAG AGA TTT CCC AAA 

250 

Ala Glu Phe Ala Glu Val Ser Lys Leu Val Thr Asp Leu Thr Lys Val His Thr Glu Cys Cys His Gly Asp Leu 
GCT GAG TTT GCA GAA GTT TCC AAC TTA GTG ACA GAT CTT ACC AAA GTC CAC ACG GAA TGC TGC CAT GGA GAT CTG 

Leu Glu Cys Ala Asp Asp Arg Ala Asp Leu Ala Lys Tyr lie Cys Glu Asn Gin Asp Ser He Ser Ser Lys Leu 
CTT GAA TGT GCT GAT GAC AGG GCG GAC CTT GCC AAG TAT ATC TGT GAA AAT CAA GAT TCG ATC TCC ACT AAA CTG 

300 

Lys Glu Cys Cys Glu Lys Pro Leu Leu Glu Lys Ser His Cys He Ala Glu Val Glu Asn Asp Glu Met Pro Ala 
AAG GAA TCC TGT GAA AAA CCT CTG TTG GAA AAA TCC CAC TGC ATT GCC GAA GTG GAA AAT GAT GAG ATC CCT GCT 

Asp Leu Pro Ser Leu Ala Ala Asp Phe Val Glu Ser Lys Asp Val Cys Lys Asn Tyr Ala Glu Ala Lys Asp Val 
GAC TTG CCT TCA TTA GCT GCT GAT TTT GTT CAA ACT AAG GAT GTT TGC AAA AAC TAT GCT GAG GCA AAG GAT GTC 

350 

Phe Leu Gly Met Phe Leu Tyr Glu Tyr Ala Arg Arg His Pro Asp Tyr Ser Val Val Leu Leu Leu Arg Leu Ala 
TTC CTG GGC ATG TTT TTG TAT GAA TAT GCA AGA AGG CAT CCT GAT TAC TCT GTC GTG CTG CTG CTG AGA CTT GCC 

Lys Thr Tyr Glu Thr Thr Leu Glu Lys Cys Cys Ala Ala Ala Asp Pro His Glu Cys Tyr Ala Lyo Val Phe Asp 
AAG ACA TAT GAA ACC ACT CTA GAG AAG TGC TGT GCC GCT GCA GAT CCT CAT GAA TGC TAT GCC AAA GTG TTC CAT 

400 

Glu Phe Lys Pro Leu Val Glu Glu Pro Gin Asn Leu He Lys Gin Asn Cys Glu Leu Phe Glu Gin Leu Gly Glu 
GAA TTT AAA CCT CTT GTG GAA GAG CCT CAG AAT TTA ATC AAA CAA AAT TGT GAG CTT TTT GAG CAG CTT GGA GAG 



Tyr Lys Phe Gin Asn Ala Leu Leu Val Arg Tyr Thr Lys Lys Val Pro Gin Val Ser Thr Pro Thr Leu Val Glu 
TAC AAA TTC CAG AAT CCC CTA TTA CTT CGT TAC ACC AAG AAA GTA CCC CAA GTG TCA ACT CCA ACT CTT GTA GAG 

450 

Val Ser Arg Asn Leu Gly Lys Val Gly Ser Lys Cys Cys Lys His Pro Glu Ala Lys Arg Met Pro Cys Ala Glu 
GTC TCA AGA AAC CTA GGA AAA GTG GGC AGC AAA TGT TGT AAA CAT CCT GAA GCA AAA AGA ATG CCC TGT GCA GAA 

Asp Tyr Leu Ser Val Val Leu Asn Gin Leu Cys Val Leu His Glu Lys Thr Pro Val Ser Asp Arg Val Thr Lys 
GAC TAT CTA TCC CTG GTC CTG AAC CAG TTA TGT GTG TTG CAT GAG AAA ACG CCA GTA AGT GAC AGA GTC ACA AAA 

500 

Cys Cys Thr Glu Ser Leu Val Asn Arg Arg Pro Cys Phe Ser Ala Leu Glu Val Asp Glu Thr Tyr Val Pro Lys 
TGC TGC ACA GAG TCC TTG GTG AAC AGG CGA CCA TGC TTT TCA GCT CTG GAA GTC GAT GAA ACA TAC GTT CCC AAA 

Glu Phe Asn Ala Glu Thr Phe Thr Phe His Ala Asp lie Cys Thr Leu Ser Glu Lys Glu Arg Gin He Lys Lys 
GAG TTT AAT GCT GAA ACA TTC ACC TTC CAT GCA CAT ATA TGC ACA CTT TCT CAG AAG GAG AGA CAA ATC AAG AAA 

550 

Gin Thr Ala Leu Val Glu Leu Val Lys His Lys Pro Lys Ala Thr Lys Glu Gin Leu Lys Ala Val Met Asp Asp 
CAA ACT CCA CTT GTT GAG CTT GTG AAA CAC AAG CCC AAG GCA ACA AAA GAG CAA CTG AAA GCT GTT ATG GAT GAT 

Phe Ala Ala Phe Val Glu Lys Cys Cys Lys Ala Asp Asp Lys Glu Thr Cys Phe Ala Glu Glu Gly Lys Lys Leu 
TTC GCA GCT TTT GTA GAG AAG TGC TGC AAG GCT GAC GAT AAG CAG ACC TGC TTT GCC GAG GAG GGT AAA AAA CTT 

Val Ala Ala Ser Gin Ala Ala Leu Gly Leu End 
GTT GCT GCA AGT CAA GCT GCC TTA GGC TTA TAA 



% 1 1-313 
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